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Introduction
The importance of user involvement in information systems (IS) efforts is widely accepted by both researchers and practitioners. Ives and Olsen [15] describe the perception of the importance of user involvement as "almost axiomatic" in their recent review of the literature that links MIS success with user involvement. Key to this user involvement is the user/analyst interface. This is the point where user knowledge (functional task and problem definition) and analyst knowledge (IS techniques, trade-offs and constraints) must interact effectively in order to implement a system that meets user needs. Here, user objectives, assumptions, strategies, actions, errors, problems, attitudes, etc., should surface so they can be explicitly considered in the system design and implementation processes. Acknowledging this, modern systems development practices and methodologies make increasing use of user/analyst interactions through interviews, work groups, review sessions, etc.
With so many decisions and resources resting on the user/analyst interface it is increasingly important that we fully understand what occurs during user/analyst interactions and how that impacts the resulting systems. A survey of the current information systems literature reveals only rudimentary knowledge in this area, and what information we do have gives cause for concern. Empirical evidence suggests that the quality of interaction is a key factor in determining system outcomes [6, 12, 16 , 18] and several works further describe how these interaction and communication processes can be major error sources [1, 7, 22] . A few systems methodologies and proposals have also attempted to address user/ analyst interaction processes generally [6, 8, 11, 14, 17] . However, there are, as yet, no operational methods available to help analysts consistently elicit high quality, valid information in their everyday user/analyst communications during all phases of systems development. Given this backdrop, the thrust of this study is twofold. First, to determine the characteristics of actual user/analyst interactions in real IS situations, and to analyze how these interactions inhibit the generation of the quality information needed for systems work. Second, to create an alternative user/analyst interaction process that allows significantly more valid information (problems, assumptions, actions, etc.) to be identified such that it facilitates systems development in a positive direction.
These questions can be fruitfully examined from an organizational behavior perspective using the Argyris and Schon [2, 3] theories of individual action and organizational learning. While there are a number of competing theories that attempt to explain organizational behavior, the Argyris and Schon theory can actually be operationalized in a systems environment and offers a starting point for understanding explicitly how some errors may be built into our information systems.
Their research has shown that the underlying values that govern our thinking and interactions are generally dysfunctional, generating error-prone information, and translating into ineffective personal and organizational action. This normal mode of operation is termed Model 1. They propose a new set of underlying values that, if learned, can facilitate the generation of higher quality information and more effective personal and organizational action (termed Model 2).
This study operationalizes their theory and applies it specifically to the IS environment. The Argyris and Schon theory is first used as a basis for developing a detailed framework for distinguishing Model 1 (error-prone) from Model 2 (error-detecting) user/analyst interactions. Then, an intervention in the form of a course for systems professionals is conducted. At the beginning of the course, these users and analysts collect actual tape recordings and case write-ups of their own user/analyst interactions occurring in their organizations. This data is analyzed in terms of the framework to test the prediction that traditional user/analyst interactions display primarily Model 1 characteristics. The participants then learn and practice an alternative "organizational learning" methodology developed from the Model 2 portion of the framework. At the end of the course, students again collect tape recordings of their actual user/analyst interactions and these are analyzed to determine whether the "organizational learning" methodology produced new interaction patterns and what impact it had on detection and correction of errors.
Theory of Action
The basic building block of the Argyris and Schon theory is the idea that all individuals need to become competent in taking action and simultaneously reflecting on this action to learn from it. They define a "theory of action" as a theory of deliberate human behavior which takes the form: "In situation S, if you want to achieve consequence C, under assumptions a1 . . . a", then do A." They further differentiate between two types of theories of action-theories-in-use (those that actually govern our behavior) and espoused theories (those we state verbally, but may or may not be reflected in our behavior). Theories-in-use can be constructed only from direct observation of the person's behavior. Argyris and Schon see these theories as similar to scientific hypotheses; they may or may not be accurate and must be tested.
Argyris and Schon stress that individual action critical to organizational success must be studied in terms of our actual theories-in-use, instead of espoused theory as is so often done. Specifically, they have conducted extensive studies to determine the governing variables that determine our thinking, the resulting individual actions, and the organizational consequences. These studies have led them to propose that individuals predominantly use an error-prone Model 1 theory.
In Model 1, there are four governing variables (or values) that determine our action: achieving goals; maximizing wins/minimizing losses; minimizing expression of negative feelings; and being rational. These governing variables result in individual action strategies focused on obtaining control over tasks and unilateral protection of oneself. This often causes individuals to act defensively and keep information private in order to control outcomes. In such situations, errors in personal theories-in-use are not easily surfaced, tested and disconfirmed, and overall learning is inhibited. 
Argyris and

Applied to IS
The first step in applying the theory to IS is to develop a general view of systems development from the perspective of Model 1 and Model 2 (Table 1) . A Model 1 scenario predicts an overall error-prone development process, where Model 1 governing variables translate into verbal actions that use or advocate one's own ideas rather than intentionally seek out new information to test the validity of one's own ideas. Such actions are not designed to challenge or disconfirm our ideas, values and norms so that we may engage in significant learning. For example, if an analyst does not value and therefore avoids conflict with users, this might cause the analyst to avoid difficult but important users and implement a system without their involvement and/or delay the project by postponing difficult problems. Both of these behaviors are extremely common and problematic in systems development efforts.
Given this type of thinking and behavior, Argyris and Schon predict a high likelihood of generating poor quality information (i.e., inadequate, uncertain and inaccessible). This poor information then becomes input to system design and implementation and the end result will be an ineffective information system leading to ineffective organizational action. The Model 2 scenario is designed to help eliminate the sources of error inherent in our traditional Model 1 development process. In the systems example above, an analyst would value most the generation of valid information required to build an organizationally successful system. He or she would seek out users with conflicting views and attempt to understand the differences, and explicitly identify and tackle areas where problem resolution could be time consuming and significantly impact the project schedule or design. The primary focus is on generating and testing information so that errors can be detected and corrected before they negatively impact systems processes and products. The resulting systems should more fully support organizations.
Complicating this overall Model 1 development process is the frequent lack of congruence between espoused theory and theory-in-use. If users are specifying requirements based on their espoused theories (e.g., requesting special exception reports so they can correct errors and ensure the integrity of their data), analysts will then build the systems according to these espoused specifications. Later, when the system is installed, it will be used based on the user's actual theoryin-use (e.g., users still don't find time to correct the errors and the data quality remains poor) and the familiar complaint "the system doesn't meet user needs" is likely to be heard. Of course, this lack of congruence can be found on the other side also. Analysts may give users their espoused theory of how they are going to build the system (e.g., describe planning process) and then proceed to build the system based on their actual theory-inuse (e.g., planning is put off in favor of more interesting technical work). This is likely to result in familiar cost and schedule overruns.
The Study
This overall theory of action view of IS development gives rise to the two general hypotheses to be tested in this study. First, that Table 5 for profile of respondents). However, one cannot similarly generalize about the process and product of Model 2 training. Due to a high mortality rate, the final sample size was very small-only nine students were measured after the intervention. It is likely that a strong selection process determined which students finished. Specifically, those who finished were highly motivated to improve their verbal interactions, and had higher educational levels. In addition, other factors such as psychological types, cognitive styles, human information processing abilities, etc., not measured in this study might also account for mortality and/or the facility to learn Model 2 skills.
Analysis
A coding scheme for content analysis was developed to distinguish between Model 1 and Model 2 communication so that the tape transcripts and case write-ups could be analyzed. Initial coding schemes were developed (i.e., loaded inquiry was coded L, inferential inquiry I, etc.) and then subjected to an evolutionary process to ensure they were exhaustive, mutually exclusive, and that instructions were adequate to ensure interrater agreement. Cohen's K [9] was selected as the appropriate statistic to check interrater agreement as it handles nominally scaled data and gives a measure of agreement after chance agreement has been removed from consideration. The researcher and two independent raters then coded the data. The guideline of 80% agreement was met in most instances. An agreement of slightly less than 80% was allowed for very low frequency behavior. In these cases, the chance agreement is very high and a single disagreement between raters can bring Cohen's K to less than 80%. The coding schemes were also used to construct the dependent variables so that the operating hypotheses (Tables 6, 7 ) could be tested.
Results & Discussion
Traditional interaction process
The results of testing hypotheses about traditional user/analyst interactions are presented in Table 6 . While Argyris and Schon report Interesting differences are apparent between participants' reports of their behavior (case write-ups) and their actual behavior (tape transcripts). Actual behavior from tapes showed a significantly higher percentage of advocacy patterns (H3) than case write-ups (p = .04). Tapes also showed a higher percentage of error-prone Model 1 inquiry (H6) than cases (p = .001). Note that the standard deviations are smaller for the tapes than for the cases, indicating more consistent behavior in actual tapes than in reported case dialogues. The differences between cases and tapes may be due to the fact that systems professionals are trained as to the importance of good inquiry. This is likely to be better reflected when mentally reconstructing a dialog for a case write-up, than when actually communicating with users or analysts. If so, this gives additional credence to the systems implications of the Argyris and Schon theory. Namely, analysts and users are espousing different behaviors than they are actually performing and these discrepancies are likely to be built into their information systems and remain undetected until systems are actually used.
H7: Model 2 error-detecting inquiry patterns that generate new information (open ended, grounded inquiry) rather than disconfirm existing information (testing inquiry).
H8: Model 1 confrontability patterns about negative impacts (confronting others about their actions).
H9: Model 1 confrontability patterns about requests (make demands of others
The analysis of cases implies that many thoughts potentially relevant to effective solutions were not surfaced and/or discussed (H10). This, combined with the fact that interpersonal issues (topics about communication, human interaction processes, and human factors) are not frequently discussed (H11), has major implications for the overall quality of systems solutions. If interpersonal, political and social issues are critical to successful systems, as the literature increasingly suggests, then keeping information about these issues hidden may be a major contributing factor to ineffective systems.
Hypotheses about the organizational learning interaction process
The results of testing hypotheses about the new organizational learning user/analyst interaction methodology are presented in 
Conclusions
This research was born of the idea that significant errors may be built into information systems during user/analyst interactions. The Argyris and Schon research implies that the current systems development process is immersed in Model 1 behavior-verbal communications are error-prone and inhibit learning. The data collected from users and systems professionals fully confirms these implications, and indicates that a major error source in systems work is attributable to ineffectual personal interactions between users and analysts. The Argyris and Schon theory also predicts that a new interaction behavior based on Model 2 could be developed which will positively impact user/analyst sessions. Both the quantitative and qualitative data gathered throughout the course support these predictions for the professionals studied here.
It is increasingly important that both researchers and practitioners actively and directly address the systems communication and interaction processes. If these processes are major error sources, then they are also potential areas for major improvement in systems efforts. It would be extremely beneficial to find a way to systematically and cost-effectively improve the interaction process and to eliminate errors once they have been introduced through user/analyst interactions, but before they are actually built into systems. This requires a comprehensive understanding of the characteristics of errors introduced during user/analyst interactions, as well as the process by which such errors are introduced (this research is a start).
For those who are committed to improving the effectiveness of user/analyst interactions as they occur, it must be recognized that this is a difficult road to travel. Major changes in both thinking and behavior are required, making it highly unlikely that there will be any quick and easy results. Practitioners cannot look to a 1 week seminar to teach their staff to be effective error detectors and communicators. Likewise, this is not a problem that can be solved by a short-term research plan.
Establishing a systematic link between errordetection during user/analyst interactions and a formal development methodology may be a key to greatly improving systems efforts. Until a methodology can be created that facilitates generation of valid information at the user/analyst communication stage and then provides a vehicle for that valid information to be systematically translated into the system design and construction, current IS development methodologies, no matter how elegant, will faithfully weave communication errors into their documents, designs and systems. Practitioners should be aware that the marketplace of existing systems development methodologies will not address a major error source existing at the level of the user/analyst interface.
